It has been reported in recent years that elevated thyroglobulin antibody (TgAb) values can be associated with thyroid malignancy. The aim of this study is to determine whether serum TgAb have a predictive role in thyroid cancer in patients with thyroid nodules. The crossed study included 100 patients with scintigraphic cold thyroid nodules divided in two groups. Demographic data, TgAb levels and final histopathological findings were recorded. The first group consisted of 50 patients with histopathological verified malignant nodules and the second group of 50 patients with histopathological verified benign nodules. TgAb were estimated by the radio-immunity assay (RIA) method. The median of TgAb in the group with benign nodules were 14.3 (10-32) IU / mL and in the group with malignant nodules 42.9 (13-156) IU / mL. TgAb values were significantly higher in patients with malignant nodules (p = 0.02 The increase in values of TgAb by 1 IU / mL increased the risk for malignancy by 0.7%. The cut-off for TgAb of > 35 IU / mL discriminates between diagnosis of the malignant and benign thyroid nodule. TgAb of > 35 IU / mL, with a sensitivity of 56% and a specificity of 78%, was found to be a limit value for predicting malignant thyroid lesion. TgAb serum values were predictor of malignant thyroid lesion and their preoperative measurement in combination with other risk factors could assist in preoperative diagnosis in patients with cytological indeterminant thyroid nodules.
INTRODUCTION
Nodules in the thyroid gland represent clinically recognizable increase in thyroid gland with one or more structural and / or functional changes of one or more zones in the normal tissue of the gland (1) . The risk of malignancy in the thyroid nodules is 5% to 10% in countries with sufficient iodine intake (2, 3) . Only a small number of nodules requires surgical treatment and those are nodules that compress the airway or nodules that have a high risk of malignancy.
In the evaluation of the nodose thyroid disease, it is most important to differentiate a disease that is treated medically from a disease that requires a surgical treatment. Various diagnostic methods (thyroid ultrasonography, scintigraphy, fine needle aspiration biopsy-FNAB) are used in preoperative differentiation between malignant and benign lesions. However, none of the aforementioned diagnostic methods has 100% accuracy (4, 5) . Fine needle aspiration biopsy (FNAB) is the most important method for evaluating thyroid nodes because of high diagnostic reliability and low risk of complications. The introduction of this method reduced the number of unnecessary surgeries of the thyroid gland (5, 6) . Although this method is gold standard in the examination of thyroid nodal disease, there are still difficulties in distinguishing between adenomatoid nodules, follicular adenomas, well-differentiated follicular carcinoma, and follicular variants of papillary carcinoma. Due to the nature of the same method, the fine needle biopsy of the thyroid gland can not distinguish between follicular carcinoma and follicular adenoma. They differ in each other by tumor invasion of the capsule (7, 8) . values with well-differentiated thyroid carcinoma (WDTC) suggesting that the measurement of preoperative values of TgAb could be used in the prediction of malignant thyroid disease in combination with other diagnostic methods and clinical indicators (9, 10, 11) .
The aim of our study was also to determine whether TgAb can be a pre-surgical predictor of the malignant thyroid disease.
Patients and methods
Our study had a prospective clinical study design. It lasted from August 2010 to March 2012 and included 100 patients with scintigraphic cold nodule who underwent lobectomy or total thyreoidectomy at the Department for Ear, Nose and Throat (ENT) Disease of the University Clinical Center in Tuzla. The study was approved by the Bioethics Committee of the University Clinical Center Tuzla. All patients met the inclusion criteria and granted their informed consent for the participation in the trial. Patients included in the study were both sexes divided into two groups based on final histopathological report. The first group consisted of 50 patients with final histopathology reports of malignant nodules. The second group consisted of 50 patients with final histopathological reports of benign nodules. The subjects of this study were patients who had preoperative history of disease, clinical examination, thyroid hormone finding and serum TSH, thyroid ultrasonography, FNAB, TgAb, a scintigraphic finding of a cold node (solitary or multiple) and which had a orderly functional state of the thyroid gland. The study excluded: patients with scintigraphic warm and hot nodules, patients with functional thyroid gland disorders and those who did not have complete medical documentation. The following data were analyzed: age, sex, scintigraphic findings of cold nodules, serum TgAb values in malignant and in benign thyroid nodules and in separate cytological categories. The surgical specimens were analyzed at the Department of Pathology of University Clinical Center Tuzla. The histopathological analysis was done according to the World Health Organisation Classification of Thyroid Tumors. TgAb were estimated by the radio-immunity assay (RIA).
The reference values of TgAb at the laboratory of Department of Nuclear Medicine-University Clinical Center Tuzla, were TgAb<60 IU / mL. Indications for the surgery of benign thyroid lesions included the size of nodules (due to compressive syndrome) or retrosternal node extension as well as cosmetic reasons (at the patient's request). A conventional method and the operation with an ultrasonic blade were applied. For statistical data processing for comparison of continuous variables, the T test of independent samples was used, or the Mann-Whitney test, depending on the symmetry of the data distribution. Sensitivity, specificity and predictive value were calculated by diagnostic tests. Logistic regression was used to assess the risk for malignant diagnosis. The ROC analysis was used to predict the limit value of the continuous variable for the dichotomous outcome. The data was statistically analyzed using MedCalc Software, Mariakerke, Belgium. P values <0,05 were considered statistically significant.
Results
The average age of patients was 46 ± 13 years. There were 12 men and 88 women. The mean age in the groups with benign and malignant nodules was 46 ± 12 and 47 ± 15 years (p> 0.05), and the gender distribution was identical, with 6 men and 44 women in both groups (p> 0.05). Of the total number of patients with scintigraphic cold thyroid nodules, 90 had solitary and 10 patients with multiple nodules . According to the histopathological reports among 50 patient with diagnosis of malignant nodules there were 30 patients with papillary cancer diagnosis, 19 patients with follicular cancer, and 1 patient with medullary thyroid cancer .
The mean values of TgAb in the groups with benign and malignant nodules are shown in Figure 1 . (Figure 1) . TgAb values were significantly higher in patients with malignant nodules than in patients with benign noules (p = 0.02). The TgAb value is predictive for malignant nodule diagnosis. The TgAb values of > 35 IU / mL discriminates between diagnosis of the malignant and benign thyroid lesion ( Figure  2 ). Increasing the value by 1 IU / mL increases the risk for malignancy by 0.7% (Table 1) . 
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Discussion
TgAb values in patients with malignant thyroid lesions were significantly higher in comparison to a group of patients with benign thyroid lesions (p = 0.02).. The obtained results showed that the TgAb > 35 IU / mL with 56% sensitivity and 78% specificity was a cut-off value in the prediction of thyroid malignancy in our patients. This obtained value discriminated between the diagnosis of malignant and benign thyroid lesion. The increase in TgAb values of 1 IU / mL increased the risk for malignancy for 0.7%.
Lately, some authors report the association of autoimmune thyroiditis and thyroid carcinoma, and reassess the role of TgAb in the presurgery prediction of thyroid malignancy. Kim and al. investigated whether serologic TgAb are predictive of thyroid cancer in patients with thyroid nodules. They obtained that positive TgAb was significantly assotiated with thyroid cancer and suggest that measurement of presurgery values of TgAb could be used in the prediction of malignant thyroid disease in combination with other diagnostic methods and clinical indicators (9) . It was first study that reported that positive serum TgAb test was an independent predictor of malignancy , regardless of the presens of autoimune thyroiditis. Hosseini and al. received in their study the higher prevalence of well-differentiated thyroid carcinoma (WDTC) in patients with positive TgAb, compared to patients with low/ negative TgAb. They suggest that a TgAb ≥30 IU / ml may be specific for WDTC, although a lower count should not be used to rule out malignancy (10). Qin et al. examined also the relationship between serological TgAb and WDTC. In their study, the prevalence of elevated serum TgAb and thyroid peroxidase antibodies (TPOAb) was greater in patients with WDTC than those with benign nodules (11). Boi and al. assessed in their study the assotiation between thyroid autoimmunity and thyroid cancer in a retrospective series of unselected thyroid nodules submitted to FNAB. These authors found a high prevalence of malignant and suspect malignant cytological findings in patients with positive serum anti-thyroid antibody (ATA) compared to patients with negative ATA. A low prevalence of positive ATA were in the cytological finding that they labeled as a benign lesion. Operated patients with histolopathological fining of thyroid cancer ( most commonly papillary) belonged to a group of subjects with positive ATA. Therefore, these authors recommend further investigation in the light of proving association of thyroid carcinoma and thyroid autoimmunity (12) . Pacini and al. reported the presence of TgAb preoperatively in 25% of thyroid cancer patients in 1988 (13) . The results of our study confirm the results of the studies of these authors (9, 10, 11, 12, 13) . By generally analyzing the results of this study we can conclude that the presurgery determination of serum TgAb in combination with other indicators can significantly contribute to a better estimate when selecting patients for a surgical intervention due to suspected malignant lesions of the thyroid gland. By combining the obtained predictive value of serum TgAb in patients with certain cytological categories, we come closer to a more reliable presurgery diagnosis of malignant thyroid lesions. This is especially important in patients with cytological finding of follicular suspected malignant lesions. It is widely known that the major problem in presurgery diagnosis is the cytological finding of follicular neoplasma. The citological finding is not able to distinguish the thyroid adenoma from well-differentiated follicular cancer. Therefore, obtained TgAb value of >35 IU / mL in patients with cytological findings of follicular neoplasma can contribute to greater reliability in presurgery assessment of malignant lesions, especially in patients with other clinical indicators (a hard solitary nodule in the rapidly growing thyroid gland, male gender, older age, ultrasound finding of a hyoehogenic nodule without "halo", nodule with microcalcifications, scintigraphic cold nodule).
Conclusion
Serum TgAb values were significantly higher in patients with malignant thyroid lesions than in patients with benign thyroid lesions. Serum TgAb values are predictable for the diagnosis of malignant thyroid lesion. The cut-off for TgAb values of > 35 IU / mL discriminated between the diagnosis of malignant and benign lesions with a specificity of 78% and a sensitivity of 56%. Increasing the value of TgAb by 1 IU/mL increased the risk for malignancy by 0.7%.
